Background: Colorectal adenomas are benign lesions that may be precursors to colorectal
BACKGROUND
Colorectal cancer is the third leading cause of cancer incidence and death in the United States (1) . An estimated 16,520 new cases of colorectal cancer were expected to be diagnosed among African Americans in 2009, and cancer at this site is the third most frequently diagnosed for African American women after lung and breast cancer (1) . Colorectal cancer is the third leading cause of cancer death among African Americans and it is estimated that African Americans are as much as 28% more likely to die of the disease than whites. Colorectal adenomas are recognized as precursors of colorectal cancer (2).
It is not clear why colorectal cancer incidence rates are higher among African Americans.
but dietary factors may play a role (3) . Certain, dietary factors are thought to inhibit or promote the development and progression of colorectal adenomas and cancer (Peipins LA 1994; Lipkin M 1999) . There is epidemiologic evidence supporting a strong inverse association of fruits and vegetables against colorectal adenomas (4, 5) . Other studies have found no significant association between fruits and vegetables and adenomas or colorectal polyps (6) (7) (8) . Conversely, dietary fat and red meat have been associated with higher risk of colorectal cancer and adenomas (9) (10) (11) (12) (13) . Several studies have assessed dietary patterns in relation to incidence of colorectal adenoma or cancer. The prudent dietary pattern, characterized by higher intake of vegetables, fruits, whole grains, fish, and poultry, has been associated in some studies with lower risk of colorectal cancer (14) or adenomas (15) (16) (17) , but not in others (18) (19) (20) . The Western dietary pattern, characterized by high fat dairy, meat, eggs, butter and fries, sweets, soda, and snacks, has been associated in some studies with higher risk of colon cancer (14) or adenomas (21) , but not in others (20) . Survey data indicate that African Americans are less likely to eat a diet high in fruits, vegetables, and other components of a prudent dietary pattern than white Americans (22, 4 23 ).
A few studies have investigated the association between diet and colorectal cancer in African Americans. A study in North Carolina of older subjects examined dietary patterns in relation to colon cancer risk in 636 cases and 1,042 controls, of which 64 cases and 92 controls were African Americans (13) . They found that the fruit-vegetable pattern was significantly inversely associated with colon cancer risk only in whites (OR=0.4, 95% CI=0.3-0.6). In a study of 99 African-American colorectal cancer cases and 280 matched controls, Dales et al. (24) found that colon cancer cases were more likely to report high consumption of saturated fat-rich foods and less frequent consumption of foods high in dietary fiber; these findings were not statistically significant. In a case-control study by Satia-Abouta et al. (25) of 613 cases among African-Americans, saturated fat was associated with a twofold higher colon cancer risk only in models that did not adjust for energy, while dietary fiber was significantly associated with lower risk regardless of whether adjustment was made for total energy.
Since adenomas are viewed as intermediate stages in the development of colorectal cancer, preventing the growth of adenomas will prevent colorectal cancer (26, 27) . Our aim in the present study was to identify major dietary patterns in a cohort of African American women and examine their associations with incidence of colorectal adenomas.
MATERIALS & METHODS
The Black Women's Health Study (BWHS) is a prospective cohort study of African American women from across the United States. In 1995, 59,000 women aged 21 to 69 years enrolled by responding to health questionnaires mailed to subscribers of Essence magazine, members of several African American professional associations, and friends of early respondents. Respondents completed 14-page questionnaires which probed for information on demographics, health status, and medical and lifestyle variables. The baseline questionnaire obtained information on adult height, current weight, demographic characteristics, reproductive history, medical history, use of medications, use of cigarettes and alcohol, and usual diet. Since 1995, follow-up questionnaires have been sent every two years to update information on reproductive history and other exposures and identify new occurrences of serious illnesses such as breast cancer. Over six completed cycles of follow-up, follow-up of the baseline cohort has averaged over 80%. Approval for the study was obtained from Boston University Institutional Review Board, and written consent was obtained from all participants.
Case ascertainment
Participants were asked about a list of diseases and the date of first diagnosis on the baseline and follow-up questionnaires. In 1999, a question on "colon or rectal polyps" was added to the list of illnesses. Pathology reports are sought for each participant who reports colorectal polyps and are reviewed to determine whether an adenoma was found. To date, in follow-up through 2007, there are 643 incident colorectal adenomas confirmed by medical records.
Assessment of dietary intake
A food frequency questionnaire (FFQ) based on the short National Cancer Institute's FFQ developed by Block et al. (28) was used to collect information on dietary intake (29) . The categories, ranging from "never or <1 per month" to "2 or more per day" for each food. For serving size in 1995, the options were small (0.5 times medium serving), medium, or large (1.5 times medium serving); a supersize option (2 times a medium serving) was added to the 2001 FFQ. The amount of weekly intake for each food item was calculated by multiplying the frequency of intake by the serving size. Total energy intake was calculated by summing intake from all foods. A validation study of BWHS participants showed good correlations between nutrients assessed by the 1995 FFQ, 24-hour dietary recalls, and food records over a one-year period (29) .
Assessment of other variables
Data on cigarette smoking, alcohol intake, weight, height, menopausal status, and female hormone use were collected on the baseline questionnaire and, except for height, updated on 
Statistical Analysis
For the present analysis, women were included if they completed the 1995 FFQ; had missing data on no more than 10 questions on the FFQ; had a total energy intake in the range of 500 to 3,800 kcal/day; had completed the 1997 follow-up questionnaire; reported colonoscopy or scores for each dietary pattern. The factor scores were derived by weighting each food group proportionally to its involvement in a dietary pattern. The more involved a variable is, the higher the weight. Variables unrelated to a dietary pattern would be weighted close to zero. To determine the score for a woman on a pattern, the woman's data on each food group were multiplied by the pattern weight for that food group. The sum of these products for all the food groups yields the factor score for the dietary pattern.
Person-years of follow-up were computed for each participant as the amount of time since 1997, which was baseline for the present analyses, until the first of one of the following events occurred: colorectal adenoma or colorectal cancer diagnosis, loss to follow-up, death, end of the 10-year follow-up period (these coincide with the times that observations were censored).
PROC PHREG was used to fit questionnaire cycle-stratified Cox regression models to determine the multivariate adjusted incidence rate ratios (with the corresponding 95% confidence intervals) for the association between the dietary patterns and breast cancer incidence. Quintiles of the two dietary pattern scores were assessed and the lowest quintile was used as the reference category.
The 1995 dietary pattern score was updated in 2001 when the FFQ was again administered. The variables included in the Cox regression were age (continuous), BMI (continuous), education (≤ 12, 13-15, ≥ 16 years), family history of colorectal cancer (yes/no), vigorous physical activity (none, ≤ 2, > 2 hours/week), total energy intake (quintiles), menopausal status (pre-/postmenopausal), smoking history (nonsmoker, former smoker, current smoker), alcohol intake (0, 1-3, ≥ 4 drinks/week), aspirin use (yes/no), and menopausal female hormone use (ever/never).
These covariates were selected based on known or potential associations with colorectal adenomas or cancer risk. In this analysis, age, BMI, alcohol intake, aspirin use, vigorous physical activity, smoking history, menopausal status, and female hormone use were handled as time- 
varying covariates and updated biennially. Further analyses were performed within strata of age (younger, age < 50 and older, age ≥ 50 years) and of aspirin use (yes/no). The Andersen-Gill data structure was used to update the time dependent covariates with the EXACT option in SAS used to handle tied event times. All analysis was conducted using SAS statistical software (Version 9.2; SAS Institute, Inc, Cary, NC).
RESULTS
Two dietary patterns, Western and prudent, identified previously in the BWHS (30), were utilized in the present study. The Western dietary pattern was characterized by high loading on refined grains, high fat dairy, meat and processed meat, eggs, margarine, butter and mayonnaise, fries, sweets, soda, and snacks. The prudent dietary pattern was characterized by higher intakes of cruciferous and other vegetables, fruits, whole grains, cereals, beans, low fat dairy, fish, and poultry. Table 1 shows the baseline distributions of selected colorectal adenomas risk factors by quintiles of dietary pattern score. Women who scored high on the Western pattern weighed more, were less educated, were more often smokers and aspirin users, were less often postmenopausal, and exercised less than those who scored low on this pattern. Women with high prudent scores were older, more educated, less likely to smoke, more often aspirin users and postmenopausal and had higher levels of vigorous physical activity than those who scored low on this pattern. All trend tests for the variables in Table 1 except for family history were significant at p <0.05, Age-adjusted mean nutrient intakes were assessed across quintiles of the Western and prudent dietary pattern score Table 2 . Women in the highest quintile of the Western dietary pattern had higher intakes of cholesterol, total fat, and saturated fat and lower intake of carbohydrate, beta-carotene, and folate than women in lower quintiles, whereas women in the highest quintile for the prudent dietary pattern had lower intake of total energy, cholesterol, carbohydrate, fat, and saturated fat and higher intakes of beta-carotene, fiber, and folate than women in lower quintiles. All trend tests across quintiles of dietary patterns were significant at p<0.05.
During 155,414 person-years of follow-up from 1997 through 2007, 620 incident colorectal adenomas were identified. As shown in Table 3 , higher prudent diet score was associated with a lower risk of colorectal adenomas, with an incidence rate ratio (IRR) for fifth quintile relative to first quintile of IRR= 0.66, 95% CI, 0.50-0.88), and the p for trend across quintiles was < 0.01. High Western diet score was associated with an increased risk of colorectal adenoma: for women in the fifth quintile relative to those in the first quintile, IRR=1.42 (95% CI, 1.09-1.85) and the p-value for trend across the quintiles was 0.01. Stratifying on age (Table 4) , the Western dietary pattern was significantly associated with an increased risk of colorectal adenomas in older (age ≥50 years) women with IRR = 1.53 (95% CI, 1.12-2.08) for quintile 5 relative to quintile 1, and p for trend was < 0.01. The prudent pattern was also associated with a significant reduction in colorectal adenomas risk among older women (for quintile 5 relative to quintile 1, IRR=0.58, 95% CI, 0.41-0.80; p for trend was <0.01).
Neither pattern was significantly associated with risk of adenomas among younger (age < 50 years) women. However, tests for interaction between dietary patterns and age were not significant (likelihood ratio tests for interaction: p=0.74 between prudent pattern and age; and p=0.88 between Western pattern and age).
Stratifying on aspirin use (Table 5) 
DISCUSSION
In this study, we utilized dietary patterns, Western and prudent, identified previously in the BWHS (30) that are consistent with patterns in other published studies (14, 35) . The two patterns were stable over the two questionnaire cycles, 1995 and 2001, in terms of the constituent food groups. This stability among food groups is in agreement with other longitudinal studies on dietary patterns (35, 36) .
We found a strong inverse association between prudent dietary pattern and colorectal adenoma risk. A number of studies have also associated the intake of these foods with a decreased risk of colorectal adenomas (15-17, 19, 37, 38) . We also found a positive association of Western dietary pattern with risk of colorectal adenoma. Some studies have found positive associations of colorectal cancer or adenoma with Western pattern or dietary pattern similar to Western, (9, 14, 19, 21, 21, (39) (40) (41) while others have found no association between dietary patterns and colon cancer (18, 20, 38, (42) (43) (44) . In our study the association with Western pattern appeared stronger in older women, but a test for interaction by age was not statistically significant. Kesse et al. (21) found that high risk adenomas were positively associated with the Western pattern in older women and not younger women.
The prudent diet is characterized by a high intake of fruits, vegetables and grains. Fruits Our study has a number of strengths. We used data from a FFQ that has been validated in our population (29) . In using the dietary pattern approach versus analyzing the nutrient content of single foods, we increased the likelihood of capturing nutrient interactions and greater variation in dietary components since all foods made weighted contributions to the factor score (45) . From the large number of variables in our study, we were able to control for known and suspected confounders in the relationship between dietary patterns and colorectal adenomas. The prospective design of our study reduced the opportunity for differential dietary recall to bias our findings. The use of two time point measures of dietary intake reduced intra-individual variation, leading to more precise effect estimates.
However, our study also has some limitations. Factors analysis includes subjective judgments in determining the number of patterns, labeling the patterns, and interpreting these patterns (46) . In addition, misclassification of dietary intake is a well-known problem of FFQs (47, 48) and likely would have tended to bias the risk estimates toward the null. 
In summary, African American women are at high risk of colorectal cancer and there is a paucity of research that examined dietary factors and colorectal adenoma risk. Our results suggest that a prudent dietary pattern may reduce the incidence of colorectal adenomas and Western pattern increase the incidence.
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